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BIOLOGY AND FISHERY OF 'CHOO PARAI'— 
SELAROIDES LEPTOLEPIS 
(CUVIER AND VALENCIENNES) 
Part i n . Population Studies* 
BY K . K . TANDON§ 
(Central Marine Fisheries Research Institute) 
INTRODUCTION 
THIS paper is the third in series of publications on the studies of Selaroides 
leptolepis. The details regarding the material have been given in an earlier 
paper (Tandon, 1960). 
In order to have a rational basis for the management and exploitation 
of the fishery resources and as an important step in understanding the biology 
of the species, we must have a good knowledge of the identity of the stocks 
supporting the fishery. When a species is commercially exploited, it becomes 
important to know whether the catch comes from a single stock or from 
several stocks which may or may not remain as discrete entities. The term 
stock in this investigation is used to denote a group of individuals which 
inhabit a particular area in a given time showing certain distinct metistic or 
morphometric characters. If the species exploited belongs to one stock, 
the fishing intensity at any one place is Hkely to have its effect in due course 
at other centres too and hence it is imperative to know about the nature and 
composition of the commercially exploited stocks. 
METHODS 
It is a well-known fact that ratios between various body parts may differ 
at different stages of life-history in fishes and this has been demonstrated by 
Godsil (1948), Schaefer (1948), Schaefer and Walford (1950) and Marr (1955). 
If, however, the regression of one character over another is found to be linear 
within a certain range of the independent variable, then comparison of such 
regressions within the range facihtates testing the homogeneity of various 
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samples. Godsil {pp. cit.), Schaefer (pp. cit.), De Sylva et al. (1956), Pillay 
(1957), Sarojini (1957), Berdegue (1958), Prasad (1958 b), etc., followed the 
method of regressions for the analysis of different characters to separate the 
populations, races or stocks as labelled by them. In the present investiga-
tion it was found that the regression of each character was linear over the 
range of independent variable. Thus the comparison of different samples 
has been based on the comparison of regressions. 
The fork length was taken as an independent character and other 
lengths as dependent ones. For the meristic counts last dorsal and anal 
rays were counted as one each. All the measurements and counts were made 
by the author himself. The measurements were recorded in millimeter. 
The significance of the difference of regression of each morphometric charac-
ter and the significance in the difference in the mean values of meristic charac-
ter were considered at 5% probability level. In the columns 5% F. the 
values of the nearest or the next number, as described in the F. Tables, are 
given. 
RELATION BETWEEN FORK LENGTH AND TOTAL LENGTH 
Most workers take total length as an independent variable. In this 
paper, however, the fork length has been used as an independent variable. 
As will be seen from the following account there is a high correlation 
between the two and a linear relation exists between them. An attempt was, 
therefore, made to ascertain this relation. For this purpose 150 specimens 
ranging from 47-152 mm. in length were measured. The total length was 
taken from the tip of the lower jaw to the longest ray in the caudal fin when 
the two lobes were brought together. The regression equation was found 
out to be Y=0.0349+0.8677 X. From the same data the correlation 
coefficient V was also calculated and found to be 0-9993 indicating a high 
correlation between the two lengths. 'Y' and 'X' denote fork and total lengths 
respectively. That the relationship is linear can be shown by testing for 
linearity (Table I). 
Table I, thus, indicates that almost the entire variation is accounted for 
by Unear regression, b is highly significant. 
CHARACTERS SELECTED 
A large array of morphometric characters may be measured from an 
individual fish. In order to expedite the collection and analysis of data, 
however, it is desirable to limit collection to the best few of the many 
possible characters, Selection of the 'best' characters is, however, rather 
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TABLE I 
Test of linearity of the regression of fork length on total length 
Source of Degrees of Sum of Mean 
variation freedom squares square 







1-026 0-006932 116247 
806-850 
difficult as there is no definite yardstick upon which judgement can be based 
apriori. It has been suggested by some workers that the characters should 
be selected (1) with a view to choosing those that would be hkely to show 
possible differences, (2) because of facility of measurements under field 
conditions and (3) because of their use by previous workers. 
The three criteria enumerated above suggested the selection of the 
following characters (Fig. 1): 
A. 
FIG. 1. Diagram of Selaroides leptolepis indicating the morphometric measurements. 
1. Head length. 2. Snout to first dorsal. 3. Snout to second dorsal. 4. Snout to ventral. 
5. Snout to anal. 6. Maximum depth of body. 7. Fork length. 
(a) Morphometric Characters 
(i) Head length, 
(ii) Snout to first dorsal, 
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(iii) Snout to second dorsal, 
(iv) Snout to ventral, 
(v) Snout to anal, 
(vi) MaximumTdepth of body. 
b) Meristic Characters 
(i) Number of rays of second dorsal, 
(ii) Number of rays of anal, 
(iii) Number of vertebrae. 
SEXUAL DIMORPHISM 
In many fish' the regression of one character on another may diifer for 
ihe two sexes. In such cases, comparison of samples have to be made on 
the basis of sex. On the other hand if there is no significant difference 
between regressions of one character or another in the two sexes, the com-
parison of samples can be made directly without reference to sex. Hence, 
to see if there were differences in the regressions of various characters in the 
two sexes, a sample of 50 fish was selected. These fish were then separated 
according to sex, and measurements and counts for individual fish were 
recorded. 
Comparison of regressions of various characters studied showed that 
except for snout to first dorsal which was significant at 5% probabiUty level, 
none of the other regressions were significant. Therefore, in the subsequent 
analyses samples were treated without reference to sexes. 
RESULTS 
{a) Morphometric Characters 
To test the homogeneity or otherwise of the stocks at a particular centre 
from year to year, and from different centres within a year samples were col-
lected during 1957, 1958 and 1959 from Rameswaram, Thangachimadam, 
Rameswaram Road and Pudumadam. However, samples were not avail-
able at Rameswaram Road during 1957. In 1958 fish were also procured 
from Madras and Vizhingam. 
Comparisons were first made between samples collected during different 
years from the same place and similarly between samples from different 
centres within a year. In the event of significant differences between samples, 
comparisons were made between all possible pairs of samples to find out if 
the samples could be grouped conveniently. The relevant results are 
presented in Tables II-X. 
TABLE II 
Comparison of different body lengths of Selaroides leptolepis between years (1951, 1958 and 1959) at Rameswaram 
Character 
Head length 
Snout to first 
dorsal 
Snout to second 
dorsal 
Snout to ventral 




1957 and 1958 
1957 and 1959 
1958 and 1959 
Snout to anal: 
1957 and 1958 




1957 and 1958 
1957 and 1959 


















































































































































































D.F. = Degrees of Freedom. S.S. = Sum of Squares. 
TABLE III 
Comparison of different body lengths of Se\a.Toide% leptolepis between years (1951, 1958 and 1959) t» 
f^fiarjiffpr \^xX,Oik A w L w l 
Head length 
Snout to first 
dorsal 
Snout to second 
dorsal 
Snout to ventral 
Snout to anal 
Maximum depth 
of body 
Snout to first 
dorsal: 
1957 and 1958 
1957 and 1959 
1958 and 1959 
Maximum depth 
of body: 
1957 and 1958 
1957 and 1959 
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Degrees of Freedom. S.S. = Sum of Squares. 
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Comparison of different body lengths of Selaroides leptolepis between years 
(1958 and 1959) at Rameswaram Road 
Head length 
Snout to first 
dorsal 
Snout to second 
dorsal 
Snout to ventral 



















Deviation from individual 
























































Dl' . = Degiees of Freedom. S.S. = Sum of Squares. 
TABLE V 
Comparison of different body lengths of Selaroides leptolepis between years (1957, 1958 and 1959) at Pudumadam | : i' 
Character 
Head length 
Snout to first 
dorsal 
Snout to second 
dorsal 
Snout to ventral 
Snout to anal 
Maximum depth 
of body 
Snout to first 
dorsal: 
1957 and 1958 
1957 and 1959 
1958 and 1959 
Maximum depth 
of body: 
1957 and 1958 
1957 and 1959 






























Deviation from individxial 



























































































































D.F. = Degrees of Freedom S.S. = Sum of Squares. 
TABLE VI 
Comparison of different body lengths of Selaroides leptolepis by co variance analysis 
from Rameswaram, Thangachimadam and Pudumadam during 1957 
t h CI f a of^T 
v^iidl aw i c l 
Head length 
Snout to first 
dorsal 
Snout to second 
dorsal 
Snout to ventral 




































Deviation from individual 




























































































Snout to first 
dorsal: 
Rameswaram 118 117-9325 117 109-5359 0-9362 1 8-3966 8-3966 8-9688 3-92 
and Thangachi-
madam 
Rameswaram 93 71-1344 92 70-7123 0-7686 1 0-4221 0-4221 1-8208 253 ^ 
and Pudu-
madam 
Thangachi- 104 112-5226 103 105-5208 1-0244 1 7-0018 7-0018 6-8350 3-92 
madam and 
Pudumadam ^ 
Maximimi depth ^ 
of body: 
Rameswaram 118 111-3834 117 102-4951 0-8760 1 8-8883 8-8883 10-1464 3-92 r^ 
and Thangachi-
madam 
Rameswaram 93 206-3537 92 196-3478 2-1342 1 10-0059 10-0059 4-6883 3-94 ^j 
and Pudu- ^ 
madam ~-
Thangachi- 104 235-4652 103 235-2119 2-2836 1 0-2533 0-2533 9-0153 71', 













Comparison of different body lengths of Selaroides leptolepis by covariance analysis from Rameswaram, 




Snout to first dorsal 
Snout to second dorsal 
Snout to ventral 
Snout to anal 



















Rameswaram Road and 
Pudumadam 









































Deviation from individual 
















































































































































Rameswaram Road and 1 
Vizhingam 
• Fudumadam and Madras 
Pudumadam and 
Vizhii^am 
Madras and Vizhingam 



















Rameswaram Road and Pudumadam 
Rameswaram Road and 
Madras 
Rameswaram Road and 
Vizhingam 
Pudumadam and Madras 
Pudumadam and 
Vizhingam 
Madras and Vizhingam 



































































































































































































































Rameswaram Road and 
Pudumadam 
Tiameswaram Road and 
M^adras 
Rameswaram Road and 
Mzhingham 
Pudumadam and Madras 
Pudumadam and 
Vizhingam 
Madras and Vizhingam 














































TABLE VII {Contd.) 
Deviation from individual 



















































































































































Rameswaram Road and 
Pudumadam 
Rameswaram Road and 
Madras 
Rameswaram Road and 
Vizhingam 
Pudumadam and Madras 
Pudumadam and 
Vizhingam 
Madras and Vizhingam 


















Rameswaram Road and 
Pudumadam 
Rameswaram Road and 
Madras 
Rameswaram Road aud 
Vizhingam 
Pudumadam and Madras 
Pudamadam and 
Vizhingam 

















































































































































































































































































Comparison of different body lengths of Selaroides leptolepis by covariance analysis from Rameswaram, 
Thangachimadam, Rameswaram Road and Pudumadam during 1959 
CharactCT 
Head Ien|>:l^  
Snout to first dorsal 
Snout to second dorsal . . 
Snout to ventral 
Snout to ana! 












Rameswaram Road and 
Pudumadam 











Rameswaram Poad and 
Fadutoadam 








































Deviation from individual 



















































































































































D.F. = Degrees of Freedom. S.S. = Sum of Squares. 
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TABLE IX 
Significance and non-significance of morphometric characters of 
Selaroides leptolepis between years from Rameswaram, 
Thangachimadam, Rameswaram Road and Pudumadam 
25 
Head Snout Snout Snout Snout Maximiun 
Locality length to to to to depth 
first dorsal second dorsal ventral anal of body 
Rameswaram 
1957 V. 1958 . . 
1957 V. 1959 . . 
1958 V. 1959 . . 
Thangachimadam 
1957 V. 1958 . . 
1957 V. 1959 . . 
1958 V. 1959 . . 
Rameswaram 
Road 
1958 V. 1959 . . 
Pudumadam 
1957 V. 1958 . . 
1957 V. 1959 . . 


























































NS = Non-significant. S = Significant. 
The results of the regression analyses of various morphometric charac-
ters of Selaroides leptolepis may be summarised as follows: 
(i) Head length.—The comparison of the samples collected during the 
years 1957 and 1959, and 1958 and 1959 showed significant differences at 
Rameswaram. Similarly the samples of 1958 and 1959 were significantly 
different at Rameswaram Road. 
The regressions of head length showed significant differences in the 
samples collected during 1957 between Rameswaram and Thangachimadam, 
and Rameswaram and Pudumadam, During 1958, they were significantly 
TABLE X 
Significance and non-significance of morphometric characters of Selaroides leptolepis between places 





















"Rameswaram Road v. 
Pudumadam 
Kameswaram Road v. 
Madras 
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deptii of body 
1957 1968 19S9 
S NS NS 
S NS 








NS . . 
NS . . 
NS . . 
NS . . 













NS = Non-Significant. S = Significant. 
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different between Rameswaram and Thangachimadam, Rameswaram and 
Rameswaram Road, Thangachimadam and Madras, and Thangachimadam 
and Vizhingam. In 1959 significant differences were observed in the samples 
between Rameswaram and Pudumadam, Thangachimadam and Pudu* 
madam, and Rameswaram Road and Pudumadam. 
(ii) Snout to first dorsal.—The samples collected from Thangachimadam 
during 1957 when compared with 1958 and 1959 revealed significant differ-
ences. Similarly the samples of Pudumadam in 1957 and 1958 were also 
significantly different. 
The comparison of regressions revealed that samples were significantly 
different between Rameswaram and Thangachimadam, and Thangachimadam 
and Pudumadam in 1957. In 1958, significant differences were observed 
between the samples of Rameswaram and Thangachimadam, Rameswaram 
and Rameswaram Road, Rameswaram and Vizhingam, Thangachimadam and 
Vizhingam, Rameswaram Road and Vizhingam, and Pudumadam and 
Vizhingam. The differences persisted during 1959 between Rameswaram and 
Rameswaram Road, Thangachimadam and Rameswaram Road, and 
Rameswaram Road and Pudumadam. 
(iii) Snout to second dorsal.—In regard to this character the comparison 
of the regfessions from year to year and from different centres within a 
year showed that samples might have been drawn from a homogeneous 
population. 
(i\) Snout to ventral.—^The regressions of the samples when compared 
from different years revealed that they did not differ significantly. 
The comparison of the regressions showed that samples from different 
centres might have been drawn from a homogeneous population in 1957 and 
1959, whereas significant differences were observed during 1958 between the 
samples of Rameswaram and Pudumadam, Rameswaram and Madras, 
Thangachimadam and Pudumadam, Thangachimadam and Madras, and 
Rameswaram Road and Madras. 
(v) Snout to anal.—The samples showed significant differences between 
1957 and 1958, and 1958 and 1959 at Rameswaram. 
Regressions of the samples within 1957 and 1959 from different places 
when compared revealed that the differences were non-significant in regard 
to this character. In 1958 samples were significantly different between 
Rameswaram and Thangachimadam, Rameswaram and Rameswaram Road, 
Rameswaram and Pudumadam, Rameswaram and Madras, Thangachimadam 
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and Rameswaram Road, Rameswaram Road and Madras, Rameswaram 
Road and Pudumadam, and Rameswaram Road and Vizhingam. 
(vi) Maximum depth of body.—The samples were significantly different 
between all the years at Rameswaram. Significant differences were also 
observed in the samples of Thangachimadam and Pudumadam between 
1957 and 1958, and 1957 and 1959. 
The analysis of this character showed that the regressions were signifi-
cantly different between the samples of Rameswaram and Thangachimadam, 
and Rameswaram and Pudumadam in 1957, between Rameswaram and 
Rameswaram Road, Rameswaram and Pudumadam, Rameswaram and 
Madras, Rameswaram and Vizhingam, Thangachimadam and Rameswaram 
Road, Thangachimadam and Pudumadam, and Thangachimadam and Madras 
in 1958, while they did not show any significant difference within the 
samples of 1959, 
(b) Meristic Characters 
In order to test whether the samples were drawn from a homogeneous 
population from year to year, and from different centres within a year the 
meristic characters were analysed by the method of Analysis of Variance. 
The samples were first compared together and in the event of their showing 
significant differences, they were compared in pairs. The dltails of the 
analyses are given in Tables XI-XV and the final results are^  presented in 
Tables XVI and XVII. 
The following interesting points can be brought oui in connection with 
the meristic characters of Selaroides leptolepis: 
(i) Dorsal fin rays.—Samples collected from year to year and from 
different centres within a year did not show significant differences in their 
mean values. 
(ii) Anal fin rays.—The mean values of the samples collected from 
Rameswaram Road showed significant differences between 1958 and 1959. 
The analysis of the mean values of this character did not reveal signifi-
cant differences between the samples of 1957 and 1959; the differences were 
observed in 1958 between the samples of Rameswaram and Rameswaram 
Road, Rameswaram and Madras, Rameswaram Road and Pudumadam, 
and Rameswaram Road and Madras. 
(iii) Vertebral counts.—The number of vertebrae being 24 (10 + 14) in 
all the fish examined, irrespective of the time and place of collection, this 
character was not analysed. 
TABLE XI 
Frequency distribution of dorsal and anal fin ray counts of Selaroides leptolepis during 1957 from Ramtw>mr4an., 











Number of fish having dorsal 

















Number of fish having anal. 




Frequency distribution of dorsal and anal fin ray counts of Selaroides leptolepis during 
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Number of fish having dorsal 
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Frequency distribution of dorsal and anal fin ray counts of Selaroides leptolepis during 1959 from Rameswaram, 
Thangachimadam, Rameswaram Road and Pudumadam 
Locality 
Rameswaram 












Number of fish having dorsal 



































Number of fish having anal 































Analysis of variance for dorsal and anal fin rays of Selaroides leptolepis within years (1957, 1958 and 1959) 
from (0 Rameswaram, (ii) Thangachimadam, (Hi) Rameswaram Road and (iv) Pudumadam 
Total Within years Between years 
D.F. S.S. D.F. S.S. Mean 
square 
D.F. S.S. 













123 Dorsal fin 
rays 
Anal fin rays 123 
(ii) Thangachi-
madam 
Dorsal fin 169 
rays 
Anal fin rays 169 
(iii) Rameswaram 
Road 
Dorsal fin 145 
rays 
Anal fin rays 145 
(iv) Pudumadam 
Dorsal fin 190 
rays 
Anal fin rays 190 
46-7420 121 46-1250 0-3811 
49-8388 121 48-3069 0-3992 
85-3883 167 83-4889 0-4999 
• 77-9765 167 77-1556 0-4620 
65- 6712 144 65 -1262 0•4523 
71-5617 144 67-3696 0-4678 
120-4555 188 120-0489 0-6385 
111-2147 188 108-2474 0-5757 
2 0-6170 0-3085 1-2353 19-49 
2 1-5319 0-7659 1-9185 3-07 
2 1-8994 0-9497 1-8997 3 04 
2 0-8209 0-4104 1-1257 19-49 
1 0-5450 0-5450 1-2050 3-91 
1 41921 4-1921 8-9613 3-91 
2 0-4066 0-2033 3-1406 19-49 
2 2-9673 1-4836 2-5770 3-04 
D.F. = D^rees of Freedom. S.S. = Sum of Squares. 
TABLE XV 
Analysis of variance for dorsal and anal fin rays o/Selaroides leptolepis yrow (i) Rameswaram, Thangachimadam 
and Pudumadam during 1957; (ii) Rameswaram, Thangachimadqrn„ Rameswaram Road, Pudumadam, 
Madras and Vizhingam during 1958 and (Hi) Rameswaram, Thangachimadam, Rameswaram Road 
and Pudumadam during 1959 
(i) For 1957 
Dorsal fin rays • • 
Anal fin lays 
(ii) For 1958 
Dorsal fin lays . . 
















Rameswaram Road and 
Pudumadam 
Rameswaram Road and 
Miidras 
Rameswaram Road and 
Vizhingam 
Pudumadam and Madras 
Pudimiadam and 
Vizhingam 
Madras and Vizhingam 
(ui) For 1959 
Dorsal fin rays . . 
















































































































































































































D.F. = Deig^es of Freedom. S.S. = Sum of Sauaies. 
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TABLE XVI 
Significance and non-significance of meristic characters of Selaroides leptolepis 




1957 V. 1958 
1957 V. 1959 
1958 V. 1959 
Thangachimadam 
1957 V. 1958 
1957 V. 1959 
1958 V. 1959 
Ragieswaram Road 
1958 V. 1959 
Pudumadam 
1957 V. 1958 
1957 V. 1959 
1958 V. 1959 
Dorsal fin rays 
NS 




















NS = Non-significant. S == Significant. 
From the analyses of the regressions between places within a year and 
between years within a place, it is seen that the regressions of snout to second 
dorsal and that of snout to ventral do not differ significantly from sample 
to sample. Hence, it appears that the utility of these two characters in racia-
tion is of little value. Similarly the Analysis of Variance shows no significant 
difference between samples with regard to the meristic character 'dorsal fin 
rays', indicating that this character is also not of much value in racial studies 
of Selaroides leptolepis. 
DISCUSSION 
That populations resemble each other more if the distribution is closer 
to one another and as we go farther apart the diflferences become greater 
have bfeen obsernd by De Sylva et al. (1956), Berdegue (1958), Prasad 
3 
34 INDIAN JOURNAL OF FISHERIES 
TABLE XVII 
Significance and non-significance of meristic characters o/Selaroides leptolepis 




















Rameswaram Road v. 
Pudumadam 
Rameswaram Road v. 
Madras 
Rameswaram Road v. 
Vizhingam 
Pudumadam v. Madras 
Pudumadam v. Vizhingam 














































S = Significant. 



























(1958 b) and may other workers. In the present study it was noticed that 
some of the characters were non-significant among the samples obtained 
from places situated far apart while others were significant. The converse, 
i.e., populations from closely situated places exhibited characters which were 
at times significantly different and at other times not, was also true. 
The regression analyses of various morphometric characters and the 
Analyses of Variance "of meristic characters showed (i) that the samples 
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collected during different years at the same place show significant difference 
and (ii) samples obtained from different centres within the same year also 
differ significantly. Paired comparisons of samples did not lead to any 
meaningful grouping of samples, indicating consistent and independent 
spatial or temporal groups. The only conclusions that can be drawn from 
the above analyses are that there exist significant statistical differences among 
morphometric and meristic characters of the samples drawn from different 
centres within the same year and among samples drawn from different years 
at the same place. The rather anomalous situation arising from the analyses, 
viz., that the regressions of some characters being significantly different 
between two years and not being so for another two years and similarly the 
regressions of some characters being significantly different between two 
neighbouring places but not being so between distant places, make it rather 
difiicult to interpret these statistical differences as racial differences. Statisti-
cal differences may be due to varying ecological or other factors at different 
places and time that affect differently the various characters studied. 
The spawning period of the fish is protracted and ecological conditions 
undergo considerable change during this period, and we may expect varying 
influence of these on some of the characters (at the time of first spawning, 
January-March, the temperature and salinity in the neighbourhood of 
Mandapam vary from 23-5-30° C. and 24-76-33 •08%o respectively, and at 
the time of second spawning, July/August to October, they range from 
25-5-30-5°C. and 33-04-37-45%o respectively, Prasad, 1958 a). 
SUMMARY 
The relationship between fork length and total length was found to be 
Y = 0-0349+ 0-8677X, and correlation coefficient V to be 0-9993. 
The test of linearity of the regression of fork length on total length 
showed that the hypothesis of linear relation was very good. 
The statistical analyses of the morphometric and meristic characters on 
data collected during 1957-59 from different centres probably do not 
indicate the existence of distinct populations. The biological significance of 
these differences has been discussed. 
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